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DETAILED ACTION 

Amendment 

1 . Acknowledgment is made of applicant's Amendment, filed 14 March 2005. The changes 
and remarks disclosed therein were considered. 

No claims have been cancelled or added. Therefore, claims 1-9 are pending in the 
application. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

3. Authorization for this examiner's amendment was given in a telephone interview with 
Mr. Xiaohua Huang, on 14 April 2005 and 15 April 2005. 

4. The application has been amended as follows: 

Replace all the claims with the following (this includes renimibering of claims 8 and 9 to 
conform with 37 CFR 1.126): 

—1. A ternary content addressable memory (TCAM) comprising: 

an array of TCAM cells arranged in a plurality of rows and a plurahty of columns; 
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a plurality of match lines, one match line for each row of TCAM cells and operatively 
coupled to a plurality of output transistors for the TCAM cells in each row; 

a plurality of dummy lines, one dummy line for each row of TCAM cells and operatively 
coupled to a plurality of dummy transistors for the TCAM cells in each row; 

a plurality of match data bit lines and their complements, one pair of match data bit line 
and its complement for each column of TCAM cells to provide a match data and its complement 
to compare with the content stored in each TCAM cell of that column; 

a column of dummy TCAM (DTCAM) cells, each connected to the match line and the 
dummy line in each row; 

a pair of dummy match data bit line and its complement for the column of DTCAM cells 
to provide a dummy match data and its complement to compare with the content stored in each 
DTCAM cell; 

a sense amplifier connected to the match line and the dummy line in each row; and 
current sources connected to each of the match line and the dunmiy line in each row. 

2. The TCAM of claim 1, wherein each TCAM cell comprises: 

a memory cell operable to store a data bit value; 

a secondary cell operable to store a control bit value; and 

a comparison circuit coupled to the memory cell and the secondary cell and configured to 
detect the data bit value stored in the memory cell and the control bit value stored in the 
secondary cell, the comparison circuit including: 
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a pair of output transistors coupled to the corresponding match Hne and 
configured to provide a drive for the match Hne based on the detected data bit value and 
the detected control bit value; and 

a pair of dummy transistors coupled to the corresponding dummy line to provide a 
drive for the dummy line based on the detected control bit value, wherein the match line 
and the dummy line are used to detect an output value provided by the TCAM cell 

3. The TCAM of claim 1 , wherein each DTCAM cell comprises: 
a memory cell operable to store a data bit value; 

a secondary cell operable to store a control bit value; and 

a comparison circuit coupled to the memory cell and the secondary cell and configured to 
detect the data bit value stored in the memory cell and the control bit value stored in the 
secondary cell, the comparison circuit including: 

a pair of output transistors coupled to the corresponding match line and 
configured to provide a drive for the match line based on the detected data bit value and 
the detected control bit value; and 

a pair of dummy transistors coupled to the corresponding dummy line and 
configured to provide a drive for the dummy line based on the detected inverted data bit 
value and the detected control bit value. 

4. The TCAM of claim 3, wherein the dummy transistors have smaller dimension and 
less driving ability than the output transistors, are located in close proximity to the output 
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transistors, and are turned ON during sensing operation to enable the comparison of the 
corresponding row. 

5. The TCAM of claim 3, wherein the dummy transistors are tumed OFF and the output 
transistors are tumed ON during sensing operation to disable the comparison of the 
corresponding row. 

6. The TCAM of claim 1, wherein the sense amplifier connected to the match line and the 
dummy line in each row comprises: 

two inverters connected to each other in a way of positive feedback; and 
a P type transistor serially connected to both inverters and Vdd. 

7. The TCAM of claim 1, wherein the current sources connected to each of the match line 
and the dummy line in each row are P type transistors to provide currents from Vdd to the match 
line and the dummy line. 

8. A method of detecting a match or a mismatch state of a comparison resuU in each row 
of a ternary content addressable memory (TCAM) having an array of TCAM cells arranged in 
rows and colimms, a plurality of match lines and dummy lines, one match line and one dummy 
line coupled to the TCAM cells in each row, a plurality of match data bit lines and their 
complements, one pair of match data bit line and its complement coupled to the TCAM cells in 
each column, a column of dunmiy TCAM (DTCAM) cells, each coupled to the match line and 
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the dummy line in each row, a pair of dummy match data bit line and its complement coupled to 
the DTCAM cells, a sense amplifier coupled to the match line and the dununy line in each row, 
current sources connected between Vdd and each of the match line and the dummy line in each 
row, and switches connected between ground and each of the match line and the dummy line, the 
method comprising: 

disabling the current sources such that there is no current flowing from Vdd to the match 
line and the dummy line; 

disabling the sense amplifier; 

enabling the switches to establish conducting paths fi-om the match Une and the dummy 
line to ground to make the potential of the match line and the dummy line equal to the ground 
voltage potential and discharge the match line and the dummy line to ground; 

disabling the switch to shut off conducting paths fi-om the match Jine and the dummy line 
to ground after the voltage potentials of both the match line and the dummy line are equal to the 
ground voltage potential; 

sending a plurality of match data and their complements to the TCAM cells through the 
corresponding match bit lines and their complements to compare with the content stored in the 
corresponding TCAM cells; 

sending a dummy match data and its complement to the DTCAM cell through the dummy 
match data bit line and its complement to compare with the content stored in the DTCAM cell; 

enabling the current sources to estabUsh conducting paths fi'om Vdd to the match line and 
the dummy line and pull the potential of the match line and the dummy line to a level less than 
halfVdd; 
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disabling the current sources to shut off the conducting paths from Vdd to the match Une 
and the dummy Une; and 

enabUng the sense amplifier to sense the voltage difference between the match line and 
the dummy line and determine the match or the mismatch state, finishing one comparison cycle. 

9. The TCAM of claim 1, wherein the match line and the dummy line in each row are 
connected to ground through respective N type transistors.- 

Allowable Subject Matter 

5. Claims 1-9 are allowed. 

The record of the prosecution as a whole makes clear the reasons for the indication of 
allowable subject matter. 

Conclusion 

6. Any inquiry conceming this communication or earlier commimications firom the 
examiner should be directed to Jung (John) Hur whose telephone number is (571) 272-1870. 
The examiner can normally be reached on M-F 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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